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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that an offset or 
a deterioration of a focus error signal or a tracking error signal 
arises due to a movement of light convergence element with a 
tracking or a tilt of an optical information recording medium. 
SOLUTION: A diffraction element 19 includes a diffraction region 
which is divided into a plurality of areas in the region supplementing 
at least a moving range of reflected light with the movement of the 
light convergence element 12. The diffraction element 19 and 
photodetectors 20 and 21 are disposed so that +1st order diffracted 
light generated in some areas of the plurality of areas converges on 
the front side of the photodetector 20 and that the +1st order 
diffracted light generated in some other areas of the plurality of 
areas converges on the rear side of the photodetector 21. The 
plurality of areas of the divided diffraction region are set so that the 
amount the converging diffracted light to the photodetector 20 is 
approximately equal to the amount of the converging diffracted light 
to the photodetector 21. A focus error signal is detected by a spot 
size detection method. A tracking error signal is detected by a 
push-pull method by dividing the photodetectors 20 and 21 into two 
with a division line which pass through about an optical axis of the 
diffracted light and which is parallel to the track direction of the 
optical information recording medium 13. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light source. 

Element condensing for condensing emitted light from this light source on an optical information recording medium, a 
photo detector which receives catoptric light from said optical information recording medium, and is changed into an 
electrical signal, and a diffraction element which diffracts catoptric light from said optical information recording 
medium, and is led to said photo detector. 

Are the optical pickup device provided with the above, and said diffraction element has the diffraction region divided 
into two or more fields in a field with which a moving range of said catoptric light accompanying movement of said 
element condensing is compensated at least, While the primary [ +] diffracted light produced in some two or more 
fields of said two or more fields condenses by a near side of said photo detector, said diffraction element and said 
photo detector, It is arranged so that the primary [ +] diffracted light produced in some two or more fields of others 
of said two or more fields may condense by the backside of said photo detector, And two or more fields where it is 
not based on a position of said catoptric light in a diffraction region of said diffraction element, but light volume of 
the condensing diffracted light from said some of two or more fields to said photo detector and light volume of the 
condensing diffracted light from some two or more fields besides the above to said photo detector spread 
abbreviation etc. and where said diffraction region was divided so that it might become are set up, Have the 1 st 
photo detector that receives the diffracted light which condenses by said near side as said photo detector, and the 
2nd photo detector that receives the diffracted light which condenses by said backside, and focus error signal 
detection by spot-size detection system is performed, Tracking error signal detection by the push pull method is 
performed by dividing said 1st photo detector and said 2nd photo detector into two through an abbreviated optic 
axis of said diffracted light by a parting line parallel to a track direction of said optical information recording medium. 

[Claim 2]In the optical pickup device according to claim 1, said 1st photo detector and said 2nd photo detector A 
light-receiving field where width is narrow respectively, An optical pickup device being divided into at least three 
light-receiving fields with a wide light-receiving field of both sides of this light-receiving field, detecting the amount 
of gaps of said catoptric light in a light-receiving field of an outermost part of these light-receiving fields, and 
amending a direct-current-offset ingredient of said tracking error signal. 

[Claim 3]An optical pickup device, wherein said outermost light-receiving field has not hung on a field with which a 
zero order light and the primary [ **] diffracted light lap among diffraction patterns by a groove slot of said optical 
information recording medium of said catoptric light in the optical pickup device according to claim 2. 
[Claim 4]A light source. 

Element condensing for condensing emitted light from this light source on an optical information recording medium, a 
photo detector which receives catoptric light from said optical information recording medium, and is changed into an 
electrical signal, and a diffraction element which diffracts catoptric light from said optical information recording 
medium, and is led to said photo detector. 

Are the optical pickup device provided with the above, and said diffraction element has the diffraction region divided 
into two or more fields in a field with which a moving range of said catoptric light accompanying movement of said 
element condensing is compensated at least, While the primary [ +] diffracted light produced in some two or more 
fields of said two or more fields condenses by a near side of said photo detector, said diffraction element and said 
photo detector, It is arranged so that the primary [ +] diffracted light produced in some two or more fields of others 
of said two or more fields may condense by the backside of said photo detector. And two or more fields where it is 
not based on a position of said catoptric light in a diffraction region of said diffraction element, but light volume of 
the condensing diffracted light from said some of two or more fields to said photo detector and light volume of the 
condensing diffracted light from some two or more fields besides the above to said photo detector spread 
abbreviation etc. and where said diffraction region was divided so that it might become are set up, Have the 1st 
photo detector that receives the diffracted light which condenses by said near side as said photo detector, and the 
2nd photo detector that receives the diffracted light which condenses by said backside, and focus error signal 
detection by spot-size detection system is performed, Two light-receiving fields which receive a part of field with 
which a zero order light and the primary [ **] diffracted light lap among diffraction patterns by a groove slot of said 
optical information recording medium of said catoptric light are established in said 1st photo detector and said each 
of 2nd photo detector, A signal acquired in these light-receiving fields is calculated, and a tracking error signal is 
detected. 
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[Claim 5]A light source. 

Element condensing for condensing emitted light from this light source on an optical information recording medium, a 
photo detector which receives catoptric light from said optical information recording medium, and is changed into an 
electrical signal, and a diffraction element which diffracts catoptric light from said optical information recording 
medium, and is led to said photo detector. 

Are the optical pickup device provided with the above, and said diffraction element has the diffraction region divided 
into two or more fields in a field with which a moving range of said catoptric light accompanying movement of said 
element condensing is compensated at least, While the primary [ +] diffracted light produced in some two or more 
fields of said two or more fields condenses by a near side of said photo detector, said diffraction element and said 
photo detector, It is arranged so that the primary [ +] diffracted light produced in some two or more fields of others 
of said two or more fields may condense by the backside of said photo detector, And two or more fields where it is 
not based on a position of said catoptric light in a diffraction region of said diffraction element, but light volume of 
the condensing diffracted light from said some of two or more fields to said photo detector and light volume of the 
condensing diffracted light from some two or more fields besides the above to said photo detector spread 
abbreviation etc. and where said diffraction region was divided so that it might become are set up, Have the 1st 
photo detector that receives the diffracted light which condenses by said near side as said photo detector, and the 
2nd photo detector that receives the diffracted light which condenses by said backside, calculate an electrical signal 
acquired with these the 1st photo detector and 2nd photo detector, and a focus error signal is detected, Two 
diffraction regions which diffract a part of field with which a zero order light and the primary [ **] diffracted light lap 
among diffraction patterns by a groove slot of said optical information recording medium of said catoptric light are 
established in said diffraction element, At least two another photo detectors which receive the two diffracted lights 
by this 2 ** diffraction region, respectively are arranged, a signal acquired with these photo detectors is calculated, 
and a tracking error signal is detected. 

[Claim 6]An optical pickup device, wherein said diffraction element is arranged at said light source close-attendants 
side of said element condensing and moves in one with said element condensing in an optical pickup device of any 
one statement of claim 1-5. 

[Claim 7]An optical pickup device having used said diffraction element as a polarizability diffraction element which 
differs in a diffraction operation by a polarization direction in an optical pickup device of any one statement of claim 
1-6, and having arranged 1/4 wavelength plate between this polarizability diffraction element and said element 
condensing. 

[Claim 8]An optical pickup device, wherein said diffraction element is blaze-ized in an optical pickup device of any 
one statement of claim 1-7 so that diffraction efficiency of the primary [ +] diffracted light may become the highest. 

[Claim 9]An optical pickup device, wherein a signal generating circuit which generates said each error signal and an 
adjustment signal comprises an arithmetic circuit which said photo detector contains in an optical pickup device of 
any one statement of claim 1-8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention separates the incident light from a light source, and the catoptric light from an 
optical information recording medium using a diffraction element, and relates to the optical pickup device which 
performs record and/ or reproduction of information. 
[0002] 

[Description of the Prior Art]The optical pickup device which performs record of information and playback to optical 
information recording media, such as CD and DVD, has the dramatically strong request of slimming down and low- 
cost-izing. Development of the optical pickup device using the diffraction element as one of what [ the ] meets such 
a request is prosperous. As an optical pickup device using the hologram element as a diffraction element, there is a 
thing of composition of having been indicated to JP.04-31 1828.A. This optical pickup device, It comprises the 
semiconductor laser 1, the collimate lens 2 and the hologram elements 3 and 4 as a diffraction element which are 
light sources as shown in drawing 25 , the 1/4 wavelength plate 5, the object lens 6, the optica! disc 7 as an optical 
information recording medium, and the photo-diodes 8 and 9 that are photo detectors. 

[0003]P polarization emitted from the semiconductor laser 1 is made into almost parallel light with the collimate lens 
2, and is condensed on the optical disc 7 with the object lens 6 via the holograms 3 and 4 and the 1/4 wavelength 
plate 5. Although the catoptric light from the optical disc 7 passes along the object lens 6 and the 1/4 wavelength 
plate 5, it turns into S polarization by penetrating the 1/4 wavelength plate 5 twice. The hologram element 4 
functions also as element condensing which functions as a light-path-separation element into which the light flux 
from the semiconductor laser 1 and the catoptric light from the optical disc 7 are made to divide, and makes the 
photo-diodes 8 and 9 condense the catoptric light from the optical disc 7. Therefore, the hologram element 4 
diffracts at an angle of predetermined to an incident light axis, and S polarization from the 1/4 wavelength plate 5 is 
condensed and received by the photo-diodes 8 and 9. 

[0004]The thing as shown in drawing 26 is known as an example of an optical pickup device which performs focus 
error signal detection by spot-size detection system, and tracking error signal detection by the push pull method. 
The light flux from the light source 10 is condensed with the object lens 12 as element condensing via the 
diffraction element 1 1 by the optical disc 13 as an optical information recording medium, and this optical disc 13 is 
rotated by the actuator which is not illustrated. 

[0005]The diffraction pattern 11a of the diffraction element 1 1 divided into two in the abbreviated optical axis 
position as the catoptric light from the optical disc 13 was shown in drawing 27 , By 11b, it was divided two, and 
diffracted, and while was diffracted by the diffraction pattern 11a, and while the diffracted light 14 is condensed by 
the near side of the photo detector 15, the diffracted light 17 of another side diffracted by the diffraction pattern 
1 1 b is condensed by the back side of the photo detector 1 6. A thing as shows drawing 28 the split pattern of the 
light-receiving field in the photo detectors 15 and 16 is mentioned. The numerals 18 in drawing 27 show the 
catoptric light from the optical disc 13. The light-receiving fields 15a-15c where the photo detectors 15 and 16 
were trichotomized, respectively as for the diffracted lights 14 and 17 divided into two, Light is received by 16a-16c, 
it calculates with the following computing equations in the arithmetic circuit which the signals 15A-15C and 16A- 
16C acquired from these light-receiving fields 15a-15c and 16a-16c, respectively do not illustrate, and the focus 
error signal FES is acquired. 
[0006]FES=(1 5A+1 5C+1 6B)-(1 5B+1 6A+1 6C) 

It calculates with the following computing equations in the arithmetic circuit which the signals 15A-15C and 16A- 
16C acquired from the light-receiving fields 15a-15c and 16a-16c, respectively do not illustrate, and the tracking 
error signal TES is acquired. 
TES=(1 5A+1 5B+1 5CM1 6A+1 6B+1 6C) 

In the optical pickup which equipped JP,9-63076,A with the diffraction element which leads the optical beam 
reflected with the information recording medium to a photo detector according to the diffraction effect, The optical 
pickup having leaned and arranged said diffraction element to the optic axis of an optical beam is indicated so that a 
position gap bordering on the area division line of said photo detector can detect a focus and a non-focusing state. 
[0007]An optical disc is irradiated with the light flux emitted to JP,10-49884,A from the light source via a 
condensing means, Diffract the reflected light flux from this optical disc by a transmission type diffraction element 
to the photodetection means side, and the this diffracted reflected light flux in the optical pickup device to detect 
by said photodetection means said diffraction element, It has four fields divided by the prolonged parting line roughly 
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along the radial direction of said optical disc so that it might intersect perpendicularly with the prolonged parting line 
and this parting line roughly along the track direction of said optical disc, Two fields of one diagonal line position of 
these 4 ** fields, and two fields of the diagonal line position of another side, The space change corresponding to this 
focus condition is given to this each reflected light flux, respectively so that comparison of the reflected light flux 
diffracted in this one two fields and the reflected light flux diffracted in two fields of this another side can detect a 
focus condition. Said condensing means is set up move approximately along with the radial direction of said optical 
disc for tracking. 

Said photodetection means is provided with at least two acceptance surfaces which it comes to divide by the 
parting line which approximately met in the direction to which the condensing spot of said diffracted reflected light 
flux for focal state detection moves by the wavelength variation of said light source, Have 2 sets of photodetection 
parts for the focal state detection in which this each acceptance surface has length longer than said migration 
length, and said one photodetection part detects the reflected light flux diffracted in two fields of said one diagonal 
line position, and. The optical pickup device, wherein the photodetection part of said another side detects the 
reflected light flux diffracted in two fields of the diagonal line position of said another side is indicated. 

[0008]The optic for condensing the emitted light from a light source and this light source on a record carrier at 
JP,1 1-25480.A, The photo detector which receives the catoptric light from the above-mentioned record carrier, and 
is changed into an electrical signal, In the optical pickup device which has the 1st diffraction grating that divides the 
emitted light from the above-mentioned light source into plurality, and is entered in the above-mentioned record 
carrier, and the 2nd diffraction grating that diffracts the catoptric light from the above-mentioned record carrier, 
and is led to the above-mentioned photo detector, The field for focus error detection which the above-mentioned 
photo detector receives the zero-order diffracted light from the 1st diffraction grating of the above, and outputs the 
signal according to a focus error. Receive the secondary more than diffracted light from the 1 st diffraction grating of 
the above, and it has a field for wavelength variation detection which outputs the signal according to the wavelength 
variation of the diffracted light from the 2nd diffraction grating of the above, The focal error signal generating circuit 
which generates a focus error signal from the signal which the field for focus error detection of the above- 
mentioned photo detector outputs, The optical pickup device provided with the correction signal generating circuit 
which generates the adjustment signal which amends change of the above-mentioned focus error signal resulting 
from the wavelength variation of the diffracted light from the 2nd diffraction grating of the above from ** which the 
field for wavelength variation detection of the above-mentioned photo detector outputs is indicated. 
[0009] 

[Problem(s) to be Solved by the Invention]In the optical pickup device using the diffraction element 1 1 divided into 
two as mentioned above. . By the tracking operation for moving the condensing spot by the object lens 12 to the 
track position of the request on the optical disc 13, as shown in drawing 29 , move the object lens 12 in the direction 
(radial direction) which intersects perpendicularly with a track direction. In this case, as the position of the catoptric 
light in the diffraction element 1 1 shows drawing 31 , it becomes very imbalanced to the diffraction patterns 1 1a and 
1 1b, and the imbalance of the light volume of the catoptric light in the diffraction patterns 11a and 1 1b arises. 
[0010]Therefore, the diffracted lights 14 and 17 from the diffraction patterns 1 1a and 11b also come to be shown in 
drawing 32 on the light-receiving fields 15a-15c and 16a where the photo detector 15 was trichotomized - 16c, and 
the imbalance of the intensity of the diffracted lights 14 and 17 produces them. For this reason, FES does not 
become zero, but big influence produces it in S character curve characteristic (relation between a defocusing 
amount and FES), and the direct-current-offset ingredient according to the movement magnitude of the object lens 
12 produces TES. Drawing 34 and drawing 35 show an example of degradation of the FES characteristic by 
movement of the object lens 1 2 in the optical pickup device shown in drawing 26 , and the TES characteristic. The 
imbalance of the above light volume is generated as it is similarly shown in drawing 33 , when the optical disc 13 
carries out a tilt, as shown in drawing 30 . 

[001 1]This invention is not based on movement of element condensing or the tilt of an optical information recording 
medium accompanying tracking, A focus error signal and a tracking error signal without offset or degradation can be 
acquired, and it aims at providing the optical pickup device which can perform the good and stabilized focus servo 
and a track servo. 
[0012] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an invention concerning claim 1, A 
light source and element condensing for condensing emitted light from this light source on an optical information 
recording medium, In an optical pickup device which has a photo detector which receives catoptric light from said 
optical information recording medium, and is changed into an electrical signal, and a diffraction element which 
diffracts catoptric light from said optical information recording medium, and is led to said photo detector, Said 
diffraction element has the diffraction region divided into two or more fields in a field with which a moving range of 
said catoptric light accompanying movement of said element condensing is compensated at least, While the primary 
[ +] diffracted light produced in some two or more fields of said two or more fields condenses by a near side of said 
photo detector, said diffraction element and said photo detector, It is arranged so that the primary [ +] diffracted 
light produced in some two or more fields of others of said two or more fields may condense by the backside of said 
photo detector, And two or more fields where it is not based on a position of said catoptric light in a diffraction 
region of said diffraction element, but light volume of the condensing diffracted light from said some of two or more 
fields to said photo detector and light volume of the condensing diffracted light from some two or more fields 
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besides the above to said photo detector spread abbreviation etc. and where said diffraction region was divided so 
that it might become are set up, The 1st photo detector that receives the diffracted light which condenses by said 
near side as said photo detector, Have the 2nd photo detector that receives the diffracted light which condenses by 
said backside, and focus error signal detection by spot-size detection system is performed, Tracking error signal 
detection by the push pull method is performed by dividing said 1st photo detector and said 2nd photo detector into 
two through an abbreviated optic axis of said diffracted light by a parting line parallel to a track direction of said 
optical information recording medium. 

[0013]In the optical pickup device according to claim 1 an invention concerning claim 2, Said 1st photo detector and 
said 2nd photo detector A light-receiving field where width is narrow respectively, It is divided into at least three 
light-receiving fields with a wide light-receiving field of both sides of this light-receiving field, the amount of gaps of 
said catoptric light is detected in a light-receiving field of an outermost part of these light-receiving fields, and a 
direct-current- off set ingredient of said tracking error signal is amended. 

[0014]An invention concerning claim 3 has not required said outermost light-receiving field for a field with which a 
zero order light and the primary [ **] diffracted light lap among diffraction patterns by a groove slot of said optical 
information recording medium of said catoptric light in the optical pickup device according to claim 2. 
[001 5]Element condensing for an invention concerning claim 4 to condense emitted light from a light source and this 
light source on an optical information recording medium, In an optical pickup device which has a photo detector 
which receives catoptric light from said optical information recording medium, and is changed into an electrical 
signal, and a diffraction element which diffracts catoptric light from said optical information recording medium, and is 
led to said photo detector. Said diffraction element has the diffraction region divided into two or more fields in a 
field with which a moving range of said catoptric light accompanying movement of said element condensing is 
compensated at least, While the primary [ +] diffracted light produced in some two or more fields of said two or 
more fields condenses by a near side of said photo detector, said diffraction element and said photo detector, It is 
arranged so that the primary [ +] diffracted light produced in some two or more fields of others of said two or more 
fields may condense by the backside of said photo detector. And two or more fields where it is not based on a 
position of said catoptric light in a diffraction region of said diffraction element, but light volume of the condensing 
diffracted light from said some of two or more fields to said photo detector and light volume of the condensing 
diffracted light from some two or more fields besides the above to said photo detector spread abbreviation etc. and 
where said diffraction region was divided so that it might become are set up. The 1st photo detector that receives 
the diffracted light which condenses by said near side as said photo detector. Have the 2nd photo detector that 
receives the diffracted light which condenses by said backside, and focus error signal detection by spot-size 
detection system is performed, Two light-receiving fields which receive a part of field with which a zero order light 
and the primary [ **] diffracted light lap among diffraction patterns by a groove slot of said optical information 
recording medium of said catoptric light are established in said 1st photo detector and said each of 2nd photo 
detector, A signal acquired in these light-receiving fields is calculated, and a tracking error signal is detected. 
[001 6]E!ement condensing for an invention concerning claim 5 to condense emitted light from a light source and this 
light source on an optical information recording medium, In an optical pickup device which has a photo detector 
which receives catoptric light from said optical information recording medium, and is changed into an electrical 
signal, and a diffraction element which diffracts catoptric light from said optical information recording medium, and is 
led to said photo detector, Said diffraction element has the diffraction region divided into two or more fields in a 
field with which a moving range of said catoptric light accompanying movement of said element condensing is 
compensated at least, While the primary [ +] diffracted light produced in some two or more fields of said two or 
more fields condenses by a near side of said photo detector, said diffraction element and said photo detector, It is 
arranged so that the primary [ +] diffracted light produced in some two or more fields of others of said two or more 
fields may condense by the backside of said photo detector, And two or more fields where it is not based on a 
position of said catoptric light in a diffraction region of said diffraction element, but light volume of the condensing 
diffracted light from said some of two or more fields to said photo detector and light volume of the condensing 
diffracted light from some two or more fields besides the above to said photo detector spread abbreviation etc. and 
where said diffraction region was divided so that it might become are set up, It has the 1st photo detector that 
receives the diffracted light which condenses by said near side as said photo detector, and the 2nd photo detector 
that receives the diffracted light which condenses by said backside, Calculate an electrical signal acquired with 
these the 1 st photo detector and 2nd photo detector, and a focus error signal is detected, Two diffraction regions 
which diffract a part of field with which a zero order light and the primary [ **] diffracted light lap among diffraction 
patterns by a groove slot of said optical information recording medium of said catoptric light are established in said 
diffraction element, At least two another photo detectors which receive the two diffracted lights by this 2 ** 
diffraction region, respectively are arranged, a signal acquired with these photo detectors is calculated, and a 
tracking error signal is detected. 

[0017]ln an optical pickup device of any one statement of claim 1-5, said diffraction element is arranged at said light 
source close-attendants side of said element condensing, and an invention concerning claim 6 moves in one with 
said element condensing. 

[0018]In an optical pickup device of any one statement of claim 1-6, an invention concerning claim 7 uses said 
diffraction element as a polarizability diffraction element which differs in a diffraction operation by a polarization 
direction, and arranges 1/4 wavelength plate between this polarizability diffraction element and said element 
condensing. 
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[0019]ln an optical pickup device of any one statement of claim 1-7, an invention concerning claim 8 is blaze-ized 
so that, as for said diffraction element, diffraction efficiency of the primary [ +] diffracted light may become the 
highest. 

[0020]A signal generating circuit where an invention concerning claim 9 generates said each error signal and an 
adjustment signal in an optical pickup device of any one statement of claim 1-8 comprises an arithmetic circuit 
which said photo detector contains. 
[0021] 

[Embodiment of the Invention] Drawing 1 shows a 1st embodiment of this invention. The optical pickup device of this 
1st embodiment separates the incident light from a light source, and the catoptric light from an optical information 
recording medium using a diffraction element, In the optical pickup device shown in drawin g 26 which is one gestalt 
of the optical pickup device which performs record and reproduction (or only record of information or only 
reproduction of information) of information, and was mentioned above, The diffraction element 1 9 by which 
hyp erfractio nation was carried out instead of the diffraction element 1 1 divided into two is used, and the photo 
detectors 20 and 21 are used instead of being the photo detectors 15 and 16. In drawing 1 , identical codes are given 
to drawing 26 and identical parts. 

[0022]The diffraction region of the diffraction element 1 9 is a diffraction region with which the moving range of the 
catoptric light from the optical disc 13 accompanying movement of the object lens 12 as element condensing is 
compensated at least, and is divided into many fields. As shown, for example in drawing 2 (a), the diffraction regions 
19a and 19b where two diffraction operations differ used the thing of the gestalt located in a line by turns in the 
shape of a rectangle, but this hyperfractionation diffraction element 19. The diffraction regions 19a and 19b where 
two diffraction operations differ as shown in drawing 2 (b) may use the thing etc. of the gestalt located in a line with 
matrix form. 

[0023]While the primary [ +] diffracted light 22 produced in the diffraction region 19a condenses by the near side of 
the photo detector 20, the diffraction element 19 and the photo detectors 20 and 21, It is arranged so that the 
primary [ +] diffracted light 23 produced in the diffraction region 19b may condense by the backside of the photo 
detector 21, It is not based on the position of the catoptric light in the diffraction regions 19a and 19b of the 
diffraction element 19, but And the light volume of the condensing diffracted light 22 from the diffraction region 19a 
to the photo detector 20, Two or more fields where the light volume of the condensing diffracted light 23 to the 
photo detector 21 from the diffraction region 19b spreads abbreviation etc. and where the diffraction regions 19a 
and 19b were divided so that it might become are set up. 

[0024]The diffraction region 1 9a diffracts, it condenses before the photo detector 20, the diffraction region 1 9b 
diffracts, and the catoptric light which entered into the hyperfractionation diffraction element 1 9 via the object lens 
12 from the optical disc 13 condenses by the backside of the photo detector 21. Drawing 3 shows the light- 
receiving spots 22S and 23S of the diffracted light on the photo detector 20 and 21. The diffracted-light spot 22S 
on the photo detector 20 in which the light-receiving field in the photo detectors 20 and 21 receives the diffracted 
light 22 from the diffraction region 19a, There are the light-receiving fields 20a-20f and 21 a-21f which trichotomized 
into the track direction the diffracted-light spot 23S on the photo detector 21 which receives the diffracted light 23 
from the diffraction region 19b, respectively, and were divided into two by the parting line parallel to a track 
direction through the abbreviated optic axis of the diffracted lights 22 and 23, respectively. 
[0025] Drawing 9 and drawing 10 show each example of the focus error signal generating circuit used for this 
embodiment Each light-receiving fields 20a-20f which this focus error signal generating circuit consisted of the 
arithmetic circuit 24, and the photo detectors 20 and 21 trichotomized, They are the signals 20A-20F and 21A-21F 
acquired from 21a-21f, respectively The following computing equation FES= (20A+20C+20D+20F+21B+21E) - 
(20B+20E+2 1 A+2 1 C+2 1 D+2 1 F) 
Or FES= (20B+20E) - (21B+21E) 

By it being alike and calculating more, focus error signal detection by spot-size detection system is performed, and 
the focus error signal FES is generated. A focus servo system including this focus error signal generating circuit 
moves the object lens 12 to an optical axis direction according to the focus error signal FES, and performs focusing. 

[0026] Drawing 1 1 shows the tracking-error-signal-generation circuit of this embodiment. Each light-receiving fields 
20a-20f which this tracking-error-signal-generation circuit consisted of the arithmetic circuit 25, and the photo 
detectors 20 and 21 divided into two, They are the signals 20A-20F and 21A-21F acquired from 21a-21f, 
respectively The following computing equation TES= (20a+20b+20c+20d+20e+20f) - (21a+21b+21c+21d+21e+21f) 
By it being alike and calculating more, tracking error signal detection by the push pull method is performed, and the 
tracking error signal TES is generated. 

[0027]As shown in drawing 29 here, when the object lens 12 moves in the direction which intersects perpendicularly 
with a track direction by tracking operation, as the catoptric light 1 8 on the hyperfractionation diffraction element 
19 is also shown in drawing 4 , move to a real line position from a dotted-line position in an arrow direction, but. 
Since hyperfractionation of the diffraction element 19 is carried out, the light volume of the catoptric light 18 enters 
by the approximately said ratio in the diffraction region 19a and the diffraction region 19b. Therefore, there is 
nothing that become out of balance as [ a thing ] the diffracted-light spots 22S and 23S on the photo detector 20 
and 21 shown in drawing 32 , and the state of the diffracted-light spots 22S and 23S as shown in drawing 3 is 
maintained mostly. For this reason, even if the object lens 12 moves by tracking operation, neither degradation nor 
offset arises in the focus error signal FES. 
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[0028] Drawing 5 shows the focal error property at the time of moving the object lens 12 with the optical pickup 
device of this embodiment. In the characteristic of drawing 5 , the movement magnitude of the object lens 12 is the 
same as the characteristic of drawing 34 . In the characteristic of drawing 5 , it is obtained in stable S character 
curve characteristic which does not almost have change in S character curve characteristic (relation between a 
defocusing amount and FES) as compared with the characteristic of drawing 34 even when the object lens 12 moves 
(it shifted), and has neither degradation nor offset. 

[0029]Although the hyperfractionation diffraction element 19 used the thing of the gestalt with which the diffraction 
regions 19a and 19b where two diffraction operations differ were located in a line by turns in the shape of a 
rectangle, This invention is not limited to this and the hyperfractionation diffraction element 19, What the diffraction 
regions 19a and 19b where two diffraction operations differ as shown in drawin g 2 (b) were subdivided in the shape 
of a lattice, and was located in a line with matrix form may be used, Even when the catoptric light which enters into 
the diffraction element 19 moves by movement of the object lens 12, what is necessary is just the division shape to 
which covers the movement region, and it always enters into the two diffraction regions 19a and 19b uniformly, and 
the light volume of the two diffracted lights 22 and 23 becomes uniform. 

[0030]The light-receiving area division pattern of the photo detectors 20 and 21 just detects the light intensity 
change by the difference in the spot size of each diffracted lights 22 and 23. You may make it the photo detectors 
20 and 21 receive the diffracted lights 22 and 23 with one photo detector, without receiving each diffracted lights 22 
and 23 separately. Although the finite optical system is used in the optical pickup device shown in drawing 1 , this 
invention is applicable also as an infinite optical system which has arranged the collimate lens 26 for making light 
flux from the light source 10 into a parallel beam between the object lens 12 as element condensing, and the 
diffraction element 1 9 as shown in drawing 8 . 

[0031 ]By drawing 1 , are illustrating the diffracted-light spots 22S and 23S on the light source 10 and the photo 
detector 20 and 21 as allocated in the same side, but. The catoptric light from the optical disc 13 is just the 
arrangement which condenses before a photo detector by the diffraction region 19a, and condenses by the back 
side of a photo detector by the diffraction region 1 9b, and does not necessarily need to be in the same field. 
[0032]By thus, the thing which tracking error signal detection is possible by dividing the photo detectors 20 and 21 
into two by a parting line parallel to a track direction, and you subdivide the diffraction region of the diffraction 
element 19, and is made to diffract catoptric light. Even when the object lens 12 moves in the direction which 
intersects perpendicularly with a track direction by tracking operation, neither degradation nor offset arises in a 
focus error signal, but the always stable focus error signal detection is attained. 

[0033]As mentioned above, according to a 1st embodiment, the diffraction element 19 has the diffraction region 
divided into two or more fields in the field with which the moving range of the catoptric light accompanying 
movement of the object lens 12 as element condensing is compensated at least (it contains), While the primary [ +] 
diffracted light produced in some two or more fields 19a of two or more above-mentioned fields condenses by the 
near side of the photo detector 20, the diffraction element 19 and the photo detectors 20 and 21, It is arranged so 
that the primary [ +] diffracted light produced in some two or more fields 19b of the others of two or more above- 
mentioned fields may condense by the backside of the photo detector 21, To and the diffraction region of the 
diffraction element 1 9. Two or more fields where it is not based on the position of the above-mentioned catoptric 
light which can be set, but the light volume of the condensing diffracted light from two or more fields 19a of a part 
of above to the photo detector 20 and the light volume of the condensing diffracted light from some two or more 
fields 19b besides the above to the photo detector 21 spread abbreviation etc. and where the diffraction region was 
divided so that it might become are set up, Have the 1st photo detector 20 that receives the diffracted light which 
condenses by the above-mentioned near side as a photo detector, and the 2nd photo detector 21 that receives the 
diffracted light which condenses by the backside [ the above ], and focus error signal detection by spot-size 
detection system is performed, Since tracking error signal detection by the push pull method is performed by 
dividing the 1st photo detector 20 and 2nd photo detector 21 into two through the abbreviated optic axis of the 
above-mentioned diffracted light by a parting line parallel to the track direction of the optical disc 13 as an optical 
information recording medium. It cannot be based on movement of an object lens or the tilt of an optical information 
recording medium accompanying tracking, but a focus error signal without offset or degradation can be acquired, and 
the good and stabilized focus servo can be performed. 

[0034]As a 1st embodiment of the above is shown in drawing 6 , it is the diffracted-light spot 22S (as actually shown 
in drawing 3 , it becomes what was divided by the hyperfractionation diffraction element 1 9, but.) on the photo 
detector 20. expressing circularly for convenience — **** — the light-receiving field 20a of the outermost part of 
the inside of the light-receiving fields 20a-20f trichotomized into the track direction on the photo detector 20 when 
it moved. Since 20d, 20c, and 20f have little influence of the diffraction pattern by the groove slot of the catoptric 
light spot 22S, The signal according to the movement magnitude of the catoptric light spot 22S can be acquired by 
taking the difference of the signal acquired from the light-receiving field arranged in the radial direction among these 
outermost light-receiving fields 20a, 20d, 20c, and 20f. 

[0035]Although this is the same also about the photo detector 21, As shown in drawing 7 , the move direction of the 
catoptric light spots 22S and 23S by movement of the object lens 12 like an arrow on the photo detector 20 and 21 
Since it is mutually reverse, The spot gap signal showing movement of the object lens 12 or the amount of gaps of 
the catoptric light spots 22S and 23S by the tilt of the optical disc 13 is as follows. 
Spot gap signal = (20a+20c) -(20d+20f)+ (21d+21f) - (21a+21c) 

Here, drawing 12 shows the relation between the amount of gaps of the catoptric light spots 22S and 23S (the 
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amount of spot gaps), and track offset (offset of a tracking error signal), and drawing 13 shows the relation between 
the amount of spot gaps, and a spot gap signal. Since these relations have an almost-like proportionally relation for 
both, the relation between track offset and a spot gap signal also turns into proportionality. Therefore, a track offset 
adjustment signal can be acquired by multiplying a spot gap signal by the constant k. 

[0036]Then, a tracking-error-signal-generation circuit as shown in drawing 14 in a 1st embodiment of the above by 
a 2nd embodiment of this invention instead of the tracking-error-signal-generation circuit shown in drawing 1 1 is 
used, The photo detectors 20 and 21 The light-receiving fields 20b, 20e, 21b, and 21 e where width is narrow 
respectively, It is divided into at least three light-receiving fields with the wide light-receiving fields 20a, 20d, 20c, 
20f, 21a, 21 d, 21c, and 21f of the both sides of these light-receiving fields 20b, 20e, 21b, and 21 e. The arithmetic 
circuit 25 where this tracking-error-signal-generation circuit calculates a tracking error signal as mentioned above, 
The arithmetic circuit 27 which calculates a spot gap signal, and the coefficient unit 28 which acquires a track offset 
adjustment signal applying the coefficient k to the spot gap signal from this arithmetic circuit 27, It consists of the 
arithmetic circuit 29 which subtracts and amends the track offset adjustment signal from the coefficient unit 28 to 
the tracking error signal from the arithmetic circuit 25, The signals 20A-20F acquired from each light-receiving 
fields 20a-20f and 21a-21f of the photo detectors 20 and 21, respectively. It is 21A-21F The following computing 
equation TES=(20a+20b+20c+2 1 d+2 1 e+2 1 f)-(20d+20e+20f+2 1 a+2 1 b+2 1 c)-k{(20a+20c)-(20d+20f)+(2 1 d+20f)- 
(21a+21c)} 

The tracking error signal TES is generated by it being alike and calculating more. 

[003 7] Therefore, the track offset by movement of the object lens 12 or the tilt of the optical disc 13 can be 
amended by adding an easy circuit, without increasing the number of partitions of the photo detectors 20 and 21. 
The arithmetic circuit 27 which calculates a spot gap signal here, and the coefficient unit 28 which acquires a track 
offset adjustment signal applying the coefficient k to the spot gap signal from this arithmetic circuit 27, The 
arithmetic circuit 29 which subtracts and amends the track offset adjustment signal from the coefficient unit 28 to 
the tracking error signal from the arithmetic circuit 25 constitutes a track offset correction circuit. 
[0038]According to a 2nd embodiment, in a 1st embodiment, the photo detectors 20 and 21 Thus, the light-receiving 
fields 20b, 20e, 21b, and 21 e where width is narrow respectively, The wide light-receiving field 20a of the both sides 
of these light-receiving fields 20b, 20e, 21b, and 21 e, It is divided into at least three light-receiving fields with 20d, 
20c, 20f, 21a, 21d, 21c, and 21 f, Since the amount of gaps of catoptric light is detected in the light-receiving fields 
20a, 20d, 20c, 20f, 21a, 21d, 21c, and 21f of the outermost part of these light-receiving fields and the direct- 
current-offset ingredient of a tracking error signal is amended, The track offset by movement of the object lens 12 
or the tilt of the optical disc 13 can be amended by adding an easy circuit, without increasing the number of 
partitions of the photo detectors 20 and 21. 

[003 9] Ac cording to a 3rd embodiment of this invention, in a 2nd embodiment of the above, as shown in drawing 15 , 
the photo detector 20 is set up so that the parting line 30 of a radial direction may not start the field 31 with which 
the zero order light of the diffraction patterns by the groove slot of the catoptric light spot 22S and the primary 
[ **] diffracted light lap. For this reason, in the outermost light-receiving fields 20a, 20d, 20c, and 20f of the track 
direction of the photo detector 20, Since there is no change of the light volume by diffraction also in the case where 
the condensing spot on the optical disc 13 straddles a groove slot, it becomes possible to be stabilized and to 
detect the above-mentioned spot gap signal. This is the same also about the photo detector 21. Therefore, it 
becomes detectable [ the tracking error signal which was stabilized, could perform track offset amendment and was 
stabilized by extension ]. 

[0040] Although the parting line 30 of a radial direction is dividing the light-receiving field of the photo detector 20 
into three in drawing 15 in the track direction, When the parting line 30 is kept from starting the diffraction pattern 
31, the central light-receiving field 20b, Since the width of 20e becomes large and the detection sensitivity 
(inclination of the straight-line portion of S character curve characteristic (relation between a defocusing amount 
and FES)) of a focal error is affected, As shown in drawing 1 6 , the number of partitions of the track direction of the 
photo detector 20 may be increased, and the parting line 30 suitable for focus error detection and each spot gap 
signal detection may be set up. This is the same also about the photo detector 21. 

[0041] According to a 3rd embodiment, as mentioned above, the outermost light-receiving field 20a in a 2nd 
embodiment, Since the field 31 with which a zero order light and the primary [ **] diffracted light lap among the 
diffraction patterns by the groove slot of optical DESUSUKU 13 of the catoptric light 22 has not cost 20d, 20c, 20f, 
21a, 21d, 21c, and 21f, It becomes detectable [the tracking error signal which was stabilized, could perform track 
offset amendment and was stabilized by extension ]. 

[0042]In a 4th embodiment of this invention, a focus error signal generating circuit and the below-mentioned 
tracking-error-signal-generation circuit as shown in drawing 17 are used in a 1st embodiment of the above, The 
light-receiving fields 20a-20c and 21a-21c which trichotomized the photo detectors 20 and 21 into the track 
direction, The two light-receiving fields 32p, 32q, 33p, and 33q which receive only the part in the field with which the 
zero order light of the diffraction patterns by the groove slot of the catoptric light spots 22S and 23S and the 
primary [ **] diffracted light lap are formed. 

[0043]Focus error signal generating circuits are the signals 20A-20C and 21A-21C which consist of an arithmetic 
circuit which is not illustrated and are acquired from the light-receiving fields 20a-20c and 21a-21c, respectively 
The following computing equation FES= (20A+20C+21B) - (20B+21 A+21C) 

Or by calculating by FES=20B-21B, focus error signal detection by spot-size detection system is performed, and 
the focus error signal TES is generated. 
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[0044]Tracking-error—signal-generation circuits are the signals 32P, 32Q, 33P, and 33Q which consist of the 
arithmetic circuit 34 and are acquired from the light-receiving fields 32p, 32q, 33p, and 33q, respectively The 
following computing equation TES= (20P+21Q) - (20Q+21P) 

By it being alike and calculating more, tracking error signal detection by the push pull method is performed, and the 
tracking error signal TES is generated. 

[0045]The light intensity of the field with which the zero order light of the diffraction patterns by the groove slot of 
the catoptric light spots 22S and 23S and the primary [ **] diffracted light lap is almost constant in the field. 
Therefore, since only the part in the field with which the zero order light of the diffraction patterns by the groove 
slot whose light-receiving fields 32p, 32q, 33p, and 33q of the photo detectors 20 and 21 are the catoptric light 
spots 22S and 23S, and the primary [ **] diffracted light lap is received, By the shift of the object lens 12, or the tilt 
of the optical disc 13, the catoptric light spot 22S, Even when 23S moves to a radial direction, the light-receiving 
fields 32p and 32q, Unless it separates from the field with which the zero order light of the diffraction patterns by 
the groove slot 33p and whose 33q are the catoptric light spots 22S and 23S, and the primary [ **] diffracted light 
lap, the stable tracking error detection without a track-off rat is attained. 

[0046]Although elliptical is describing the light-receiving fields 32p, 32q, 33p, and 33q by drawing 1 7 , It is not 
necessary to be necessarily elliptical and by the shift of the object lens 12, or the tilt of the optical disc 13 The 
catoptric light spot 22S, What is necessary is to just be set as the field which can always receive the field with 
which the zero order light of the diffraction patterns by the groove slot of the catoptric light spots 22S and 23S and 
the primary [ **] diffracted light lap, even when 23S moves to a radial direction. 

[0047]Thus, the light-receiving field 32p which receives a part of field with which a zero order light and the primary 
[ **] diffracted light lap among the diffraction patterns by the groove slot of the optical disc 13 of catoptric light 
according to a 4th embodiment, 32q, 33p, and 33q — the photo detectors 20 and 21, since it is alike, respectively, it 
provides, the signal acquired in these light-receiving fields 32p, 32q, 33p, and 33q is calculated and a tracking error 
signal is detected, the effect of focus error signal detection of a 1st embodiment of the above — in addition, even 
when there are a shift of the object lens 12 and a tilt of the optical disc 13, the always stable tracking error signal 
detection without track offset is attained. 

[0048]The two diffraction regions 35p which diffract a part of field where a zero order light and the primary [ **] 
diffracted light lap with the diffraction region of the diffraction element 19 in a 1st embodiment of the above in a 5th 
embodiment of this invention among the diffraction patterns by the groove slot of the optical disc 13 of the 
catoptric light 18 as shown in drawing 18 , As 35q is provided and it is shown in drawing 19 , while the diffracted lights 
22 and 23 by the diffraction regions 19a and 19b are received, respectively in the light-receiving fields 20a-20c and 
21a-21c trichotomized by the track direction of the photo detectors 20 and 21, The diffracted light by the 
diffraction regions 35p and 35q is received with the photo detectors 36 and 37, respectively. 

[0049]Focus error signal generating circuits are the signals 20A-20C and 21 A-21C which consist of an arithmetic 
circuit which is not illustrated and are acquired from the light-receiving fields 20a-20c and 21a-21c, respectively 
The following computing equation FES= (20A+20C+21B) - (20B+21 A+21C) 

Or by calculating by FES=20B-21B, focus error signal detection by spot-size detection system is performed, and 
the focus error signal TES is generated. 

[0050]lt is calculating signals [ which a tracking-error-signal-generation circuit consists of the arithmetic circuit 39, 
and are acquired from the photo detectors 36 and 37, respectively / 36s and 37s ] difference by the following 
computing equation TES=36-s-37s, Tracking error signal detection by the push pull method is performed, and the 
tracking error signal TES is generated. 

[0051]The light intensity of the field with which the zero order light of the diffraction patterns by the groove slot of 
the catoptric light 18 and the primary [ **] diffracted light lap like a 4th embodiment in this 5th embodiment is 
almost constant in that field. Therefore, since only the part in the field with which the zero order light of the 
diffraction patterns by the groove slot of the catoptric light 18 and the primary [ **] diffracted light lap in the 
diffraction regions 35p and 35q is diffracted, Even when the catoptric light 18 moves to a radial direction by the shift 
of the object lens 12, or the tilt of the optical disc 13, It does not separate from the field with which the zero order 
light of the diffraction patterns according [ the diffraction regions 35p and 35q ] to the groove slot of the catoptric 
light 18 and the primary [ **] diffracted light lap. And unless the diffracted-light spots 38p and 38q separate from 
the light-receiving field of the photo detectors 36 and 37, the stable tracking error signal detection without a track- 
off rat is attained. 

[00 5 2] Although the ellipse is describing the diffraction regions 35p and 35q by drawing 18 , What is necessary is not 
to be necessarily an ellipse, and to just be set as the field which can always diffract the field with which the zero 
order light of the diffraction patterns by the groove slot of the catoptric light 18 and the primary [ **] diffracted 
light lap, even when the catoptric light 18 moves by the shift of the object lens 12, or the tilt of the optical disc 13. 
[0053]The two diffraction regions 35p which diffract a part of field with which a zero order light and the primary 
[ **] diffracted light lap among the diffraction patterns by the groove slot of the optical disc 13 of catoptric light 
according to this 5th embodiment, Provide 35q in the diffraction element 1 9, and at least two another photo 
detectors 36 and 37 which receive the two diffracted lights by the two diffraction regions 35p and 35q, respectively 
are arranged, Since the signal acquired with these photo detectors 36 and 37 is calculated and a tracking error 
signal is detected, the effect of focus error signal detection of a 1st embodiment of the above — in addition, even 
when there are a shift of the object lens 12 and a tilt of the optical disc 13, the always stable tracking error signal 
detection without track offset is attained. 
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[0054]According to a 6th embodiment of this invention, in a 5th embodiment of the above, as shown in drawing 20 , it 
is allocated in the light source 10 close-attendants side of the object lens 12 as element condensing, and is fixed to 
the object lens 12 and one by the attachment component 40, and the diffraction element 19 moves in one with the 
object lens 12. Even when the object lens 12 moves to a radial direction by tracking operation, in order to move the 
diffraction element 19 is near the object lens 12, and together, the catoptric light which carried out transmission 
diffraction of the diffraction element 19 from the optical disc 13 hardly moves. 

[0055]According to a 5th embodiment of the above, the diffraction regions 35p and 35q must be made small so that 
it may not separate from the field with which a zero order light and the primary [ **] diffracted light lap, even if the 
catoptric light 18 from the optical disc 13 moves on the diffraction element 19, as shown in drawing 18 . Therefore, 
the light volume of the diffracted lights 38p and 38q decreases, and there is a possibility that S/N of the signal 
acquired from the photo detectors 36 and 37 may worsen, and stable tracking error signal detection cannot be 
performed. 

[005 6] However, as shown [ a 6th embodiment ] in drawing 21 , in order that the optical disc catoptric light 18 on the 
diffraction element 1 9 may hardly move, As shown in drawing 22 and drawing 23 , it becomes possible to enlarge area 
of the diffraction regions 35p and 35q, and the amount of diffraction of the diffracted lights 38p and 38q becomes 
large by extension, and S/N of the signal acquired from the photo detectors 36 and 37 becomes possible [ becoming 
good and performing stable tracking error signal detection ]. 

[0057]Thus, since according to a 6th embodiment the diffraction element 19 is arranged at the light source 10 
close-attendants side of the object lens 12 as element condensing and moves in one with the object lens 12, S/N of 
the signal acquired from the photo detectors 36 and 37 becomes possible [ becoming good and performing stable 
tracking error signal detection ]. 

[0058]Arrange the diffraction element 19 to the light source 10 close-attendants side of the object lens 12 as 
element condensing, and it is made to move in one with the object lens 12 in a 2nd embodiment of the above 
thru/or a 4th embodiment, The two diffraction regions 35p which diffract a part of field with which a zero order light 
and the primary [ **] diffracted light lap among the diffraction patterns by the groove slot of the optical disc 13 of 
catoptric light, 35q is provided in the diffraction element 19, at least two another photo detectors 36 and 37 which 
receive the two diffracted lights by the two diffraction regions 35p and 35q, respectively are arranged, the signal 
acquired with these photo detectors 36 and 37 is calculated, and it may be made to detect a tracking error signal. 
[O059]In a 1st embodiment of the above, although the optical path is shown to drawing 1 that a diffraction operation 
takes place only to the catoptric light from the optical disc 13, the diffraction element 19, Also when the incident 
light from the light source 10 penetrates the diffraction element 19 actually, diffraction takes place, and the 
diffracted light which is not shown in drawing 1 occurs in the optical disc 13 side of the diffraction element 19. It is 
not used for the record reproduction of the information over the optical disc 13, and that part reflects in optical disc 
13 grade, and enters into a photo detector as flare light, and this diffracted light becomes a factor which often 
reduces S/N of a detecting signal. 

[0060]In a 1st embodiment of the above thru/or a 6th embodiment at a 7th embodiment of this invention, As shown 
in drawing 24 , the polarizability diffraction element 41 from which a diffraction operation differs by a polarization 
direction is used instead of the diffraction element 19, respectively, and the 1/4 wavelength plate 42 is further 
allocated between the polarizability diffraction element 41 and the object lens 12. The light flux of P polarization 
from the light source 10 is condensed by the optical disc 13 with the object lens 12 via the polarizability diffraction 
element 41. Although the catoptric light from the optical disc 13 passes along the object lens 12 and the 1/4 
wavelength plate 42, it turns into S polarization by penetrating the 1/4 wavelength plate 42 twice, and enters into 
the polarization time diffraction element 41. 

[0061]The polarizability diffraction element 41 does not perform a diffraction operation to P polarization which 
enters from the light source 10, A diffraction operation is performed to the catoptric light from the optical disc 13 
which penetrated the 1/4 wavelength plate 42 twice, and became S polarization, and it becomes possible to improve 
greatly the separation performance (extinction ratio) of the incident light from the light source 10, and the catoptric 
light from the optical disc 13. Therefore, in order that the polarizability diffraction element 41 may separate the 
incident light from the light source 10, and the catoptric light from the optical disc 13, efficiency for light utilization 
is high, as a result the incident light quantity of a photo detector increases and S/N of a detecting signal improves. 
Since there is little flare light, S/N improves also in this point. 

[0062]Since power of the light source 10 is made to fewer things when S/N of the detecting signal was made 
comparable, or when making comparable luminous intensity which reaches the recording surface of the optical disc 
13, it is possible to suppress the heat of the light source 10 by which it is generated simultaneously with 
luminescence, and it also becomes energy saving. Since a light source with the smaller maximum emission power 
with a low price can be used, an optical pickup device is realizable by low cost. It becomes possible for the light 
source 10 to be able to lessen calorific value, since there is less emission power and it ends, and to prolong the life 
of the light source 10, and a dramatically reliable optical pickup device can be realized. 

[0063]Thus, since according to a 7th embodiment the diffraction element was used as the polarizability diffraction 
element 41 which differs in a diffraction operation by a polarization direction and the 1/4 wavelength plate 42 has 
been arranged between the object lenses 12 as this polarizability diffraction element 41 and element condensing, 
Efficiency for light utilization is high, the incident light quantity of a photo detector increases, flare light decreases, 
and S/N of a detecting signal improves. When S/N of the detecting signal was made comparable, or when making 
comparable luminous intensity which reaches the recording surface of the optical disc 13, power of the light source 
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10 is made to fewer things. 

[0064]According to an 8th embodiment of this invention, in a 1 st embodiment of the above thru/or a 7th 
embodiment, it has composition which raises the diffraction efficiency of the primary [ +] diffracted light by blaze- 
izing the diffraction elements 19 and 41, respectively so that the diffraction efficiency of the primary [ +] diffracted 
light may become the highest. When the diffraction elements 19 and 41 are not blaze-ized, Since the diffraction 
efficiency of a plus degree and a minus degree is the same, temporarily the total diffraction efficiency of the primary 
[ **] diffracted light also as 100%, Although 50% of the half cannot be used, the diffraction efficiency of only the 
primary [ +] diffracted light can be substantially raised by blaze-izing the diffraction elements 19 and 41. Therefore, 
the efficiency for light utilization of optical disc catoptric light is raised only by blaze-izing the diffraction elements 
19 and 41, and the good signal detection of S/N and the good optical pickup device of S/N can be realized by low 
cost simple. 

[0065]Thus, since according to an 8th embodiment the diffraction elements 19 and 41 are blaze-ized so that the 
diffraction efficiency of the primary [ +] diffracted light may become the highest, the efficiency for light utilization of 
optical disc catoptric light is raised, and the good signal detection of S/N and the good optical pickup device of S/N 
can be realized by low cost simple. 

[0066]In a 1st embodiment of the above thru/or an 8th embodiment at a 9th embodiment of this invention. It has 
composition which includes a signal amplifying circuit including a focus error signal generating circuit, a tracking- 
error-signal-generation circuit, and a track offset correction circuit in the photo detectors 20 and 21 (or photo 
detectors 20, 21, 36, and 37) and in which it is made to build, respectively. For this reason, it is hard to be influenced 
by an extraneous noise, and it becomes possible to realize the optical pickup device which can perform the 
generation of a signal and information storage reproduction which were stabilized without adding a circuit to the 
latter part of a photo detector. 

[0067]Thus, since the signal generating circuit which generates each error signal and an adjustment srgnal comprises 
an arithmetic circuit which the photo detectors 20 and 21 (or photo detectors 20, 21, 36, and 37) contain according 
to a 9th embodiment, It is hard to be influenced by an extraneous noise, and it becomes possible to realize the 
optical pickup device which can perform the generation of a signal and information storage reproduction which were 
stabilized without adding a circuit to the latter part of a photo detector. 
[0068] 

[Effect of the InventionjAccording to the invention which relates to claim 1 as mentioned above, it cannot be based 
on movement of element condensing or the tilt of an optical information recording medium accompanying tracking, 
but a focus error signal without offset or degradation can be acquired, and the good and stabilized focus servo can 
be performed. According to the invention concerning claim 2, the track offset by the shift of element condensing or 
the tilt of an optical information recording medium can be amended by adding an easy circuit, without increasing the 
number of partitions of a photo detector. 

[0069]According to the invention concerning claim 3, it becomes detectable [ the tracking error signal which was 
stabilized, could perform track offset amendment and was stabilized by extension ]. According to the invention 
concerning claim 4, even when there are a shift of element condensing and a tilt of an optical information recording 
medium, the always stable tracking error signal detection without track offset is attained. 

[0070]According to the invention concerning claim 5, even when there are a shift of element condensing and a tilt of 
an optical information recording medium, the always stable tracking error signal detection without track offset is 
attained. According to the invention concerning claim 6, S/N of the signal acquired from a photo detector becomes 
possible [ becoming good and performing stable tracking error signal detection ]. 

[0071] According to the invention concerning claim 7, efficiency for light utilization is high, the incident light quantity 
of a photo detector increases, flare light decreases, and S/N of a detecting signal improves. When S/N of the 
detecting signal was made comparable, or when making comparable luminous intensity which reaches the recording 
surface of an optical information recording medium, power of a light source is made to fewer things. 
[00 7 2] Ac cording to the invention concerning claim 8, the efficiency for light utilization of optical-information— 
recording-medium catoptric light is raised, and the good signal detection of S/N and the good optical pickup device 
of S/N can be realized by low cost simple. According to the invention concerning claim 9, it is hard to be influenced 
by an extraneous noise, and it becomes possible to realize the optical pickup device which can perform the 
generation of a signal and information storage reproduction which were stabilized without adding a circuit to the 
latter part of a photo detector. 



[Translation done.] 
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